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Abstract The purpose of this paper was to investigate a model for describing the rela-
tionships between the extent to which learning environments are activating and students’
interaction with teachers and peers, sense of belonging, and study success. It was tested
whether this model holds true for both ethnic minority students and ethnic majority students.
A total of 523 students from four different universities completed a questionnaire. Structural
equation modeling (Amos) was used to test the model. The model that best describes the
relationships in the group of ethnic minority students (N = 145) was shown to be different
than the model that best fits the group of majority students (N = 378). Ethnic minority
students appeared to feel at home in their educational program if they had a good formal
relationship with teachers and fellow students. Ethnic minority students’ sense of belonging
to the institution nevertheless did not contribute to their study progress. On the other hand,
in majority students, informal relationships with fellow students were what led to a sense of
belonging. In these students, the sense of belonging did further academic progress.
Keywords Sense of belonging  Teacher interaction  Peer interaction 
Study success  Active learning  Ethnic background
Introduction
In the past decade(s), higher education in Western societies has become ethnically more
diverse. Democratization of higher education, in combination with long-term effects of
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postcolonial and labor migration have led to an increasing number of students in general,
and to an increase of ethnic minority students in particular (Severiens and Wolff 2009). In
the Netherlands for example the number of first year students of non-Western descent, who
in the Dutch context are considered as ethnic minority students, more than doubled up to a
total number of almost 16,000 students from 1997 to 2006. This caused a relative increase
from 8% non-Western influx of the total number of first year students in 1997 to 13% in
2006 (Statistics Netherlands).
These ethnic changes in the student population raise the question how well this group of
minority students is performing. Does access to higher education also mean that chances
for success are more or less the same for both ethnic majority and non-Western ethnic
minority students? International data generally show that study careers of ethnic minority
students are less successful. They earn less credits in the same amount of time (Hofman
and Van den Berg 2003; Severiens and Wolff 2008; Swail et al. 2003) and they on average
have lower completion rates in higher education compared to non-minority students (Crul
and Wolff 2002; Eimers and Pike 1997; Hobson-Horton and Owens 2004; Jennissen 2006;
Just 1999; Van den Berg 2002; Van den Berg and Hofman 2005). The present study
explores a possible reason for differences in study success.
Quality of Interactions
In international literature on academic progress and student attrition Tinto’s model on
student retention (Tinto 1975, 1993, 1997, 1998) is very important. Tinto considers the
educational institution to consist of an academic system and a social system, and makes a
distinction between academic and social integration. In Tinto’s original theory (1975)
academic integration is seen as grade performance and students’ intellectual development
during the college years. Social integration refers to informal peer group associations,
semi-formal extracurricular activities and interaction with faculty and administrative
personnel within the college. Within the years Tinto extended and revised his theory of
student departure. In his revised model on student retention Tinto (1993) distinguishes
between formal and informal forms of integration. He also revised the determination of
academic and social integration. Academic integration is now seen as academic achieve-
ment (formal academic integration) and interaction with the faculty (informal academic
integration). Social integration refers to extracurricular activities (formal social integra-
tion) and contact with peers (informal social integration). Tinto’s concepts of academic and
social integration are important concepts in the research area examining diversity in higher
education (Tinto 1993; see also Severiens and Wolff 2009). A certain level of academic
and social integration is required of students who wish to persist in college and to graduate
successfully (Tinto 1993). Tinto’s model posits that, all other things remaining equal, the
higher the degree of integration into the academic and social communities of the institute,
the greater the likelihood of persistence.
Beekhoven et al. (2002) demonstrated that there is some conceptual inconsistency
regarding academic and social integration. In part, this might be a result of the revision of
Tinto’s theory. Beekhoven et al. argue that while Tinto (1993) defines ‘interaction with
faculty’ as academic integration, others still define it as social integration (Berger and
Milem 1999; Braxton et al. 2000). Some authors (Pascarella et al. 1983) make a distinction
between two kinds of faculty contacts: on the one hand, contacts with faculty that involve
discussion and advice are seen as academic integration; on the other hand, non-classroom
interaction with faculty and informal social contacts with faculty are seen as social
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integration. The measurement of the concepts academic and social integration also seems to
be different in various studies according to Beekhoven et al. (2002). Cabrera et al. (1992) for
example measured academic integration by students’ academic experience and perfor-
mance. In other studies academic integration is measured by questions on students’ esti-
mation of their academic and intellectual development and their perception of faculty
concern for teaching and student development (Berger and Milem 1999), academic
involvement and success (Eimers and Pike 1997) or an extensive indicator including grades,
intellectual development, quality of education and contacts with faculty concerning dis-
cussion and advice (Pascarella et al. 1983). The indicators used for social integration are
also diverse as outlined by Beekhoven et al. (2002). For example, Cabrera et al. (1992) used
two questionnaire items concerning friendship with other students. In a later study Nora and
Cabrera (1996) used a nine-item scale measuring overall satisfaction with the social life of
the students at campus, an easiness in making friends, and the influence of such relationships
on students’ intellectual growth. Both Berger and Milem (1999) and Braxton et al. (2000)
estimated social integration by measuring peer groups relations and out-of-class interactions
with faculty members. Eimers and Pike (1997) used questions focused on the amount of
time students spent on campus and the strength of their peer acquaintances to measure social
integration, and Pascarella et al. (1983) measured social integration as the frequency and
quality of a student’s relationship with peers, the quality of their non-classroom faculty
interactions, and the frequency of their informal social contact with the faculty.
These differences in measurement of the concepts academic and social integration can
be a possible explanation for the variety of results in terms of differences in integration
levels, sometimes with majority students scoring higher (Beekhoven 2002; Eimers and
Pike 1997), sometimes with no score differences (Berger and Milem 1999) occurring, and
sometimes with minority students scoring higher (Nora and Cabrera 1996). Similarly,
while some studies found a relationship between integration and study progress (Berger
and Milem 1999), others did not (Nora and Cabrera 1996) or found only a weak rela-
tionship (Beekhoven 2002; Beekhoven et al. 2002).
In an earlier qualitative study conducted in the Netherlands (Severiens et al. 2006),1 138
students (ethnic minority as well as majority students) were interviewed and asked about
their social and academic experiences in different periods during their study. The results
showed that quality of interactions among peers and between peers and teachers were
important to obtain good study results. Similar to Tinto’s (1993) formal and informal
integration a distinction could be made between formal and informal interaction between
peers and between peers and teachers. On the basis of the interviews scales were con-
structed measuring formal interaction with teachers, informal interaction with teachers,
formal interaction with peers and informal interaction with peers.
These interaction scales were used in a study (Severiens and Wolff 2008) in which we
examined differences between ethnic minority students and their majority counterparts in
terms of their interaction with teachers and peers and related these to their quality of
learning. Quality of learning was defined as the number of credits earned in the first year of
the study program, students’ average grades and students’ approaches to learning. Based on
the reports of minority and majority students, they were equally satisfied with the formal
and informal relationships they had with peers and equally dissatisfied with the relation-
ships they had with teachers. However, the relationship between interaction and study
1 In our former work the term ‘integration’ was used. The present paper uses the same operationalization,
but a different term (‘interaction’) in order to be more explicit about our specific interpretation of the Tinto
concepts of integration.
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progress (i.e. the number of credits earned in the first year of the study program) as one of
the indicators of quality of learning varied according to ethnic background. In the group of
minority students, no significant links were observed between interaction and number of
credits, indicating that study progress could not be predicted based on the quality of
interaction. In the group of majority students on the other hand, formal relationships with
teachers and formal relationships with peers positively affected study progress and
informal relationships with teachers negatively affected study progress.
In this study, however, the model only explained a relatively small degree of variance in
study progress. In order to improve the explanatory power of the model, it obviously needs
to include additional factors. In the present study, therefore, two factors that may be
important in explaining differences in study progress between ethnic minority and majority
students have been added to the model. These factors are ‘sense of belonging’ and the
‘learning environment’. In the remainder of this introduction, these factors will be
described in more detail.
Sense of Belonging
Previous research has shown that ethnic minority students generally feel less at home in
their educational program compared to their fellow students from the dominant culture. For
example, various US studies demonstrated that African American students and Asian
Pacific or Hispanic/Latino students feel less strongly that they belong in a program than
white American students (Hurtado and Carter 1997; Johnson et al. 2007). In another study,
Hurtado (1994) found that many Hispanic students feel that they do not ‘fit in’ on their
campus. A study by Read et al. (2003) focused on the extent to which ethnic minority
students actually do fit in at universities and the degree to which ‘academia’ is foreign to
them. They reported that the presence of students of a similar age, class, gender or ethnicity
was not necessarily sufficient to make them feel comfortable in the university environment,
and thus to make them feel like they ‘belong’. Moreover, in this study the ‘non-traditional’
students in terms of class, maturity and ethnicity felt most alienated by academic culture
itself. Apparently, students who come from backgrounds where there is little history of
participation in higher education can find academic culture particularly bewildering, and
may lack the support and guidance that comes from having friends or family that have been
through the experience of attending university. Zepke and Leach (2005) argue that these
students often experience ‘a lack of socialization’, ‘alienation’, ‘difficulty making friends’,
and ‘feeling homesick’, which causes them to feel that they do not belong.
It has been demonstrated that the prevailing climate within an institution has an impact
on student outcomes. Studies investigating drop-outs have shown that for ethnic minority
students in particular, feeling like one does not belong (often referred to in terms of ‘not
fitting in’) is an important reason for dropping out (Just 1999; Swail et al. 2003; Zea et al.
1997). Hurtado and Carter (1997) found that a hostile climate had a negative influence on
Latino students’ sense of belonging. Just also argues that the perception of a hostile climate
on campus can directly affect minority students’ sense of belonging, which subsequently
can have an impact on their performance.
In studies which have investigated students’ sense of belonging in relation to their study
progress and persistence in higher education, the theoretical framework has often been based
on the concept of institutional habitus (Berger 2000; Thomas 2002; Zepke et al. 2006).
According to Berger each campus is composed of students who generally share a common
habitus which to some extent is congruent with the organizational habitus of that institution.
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Berger theorizes that students who already share routinized behavior preferences, or who are
particularly adept at reading normative cues, are more likely to easily make the adjustments
necessary to fit in with the dominant peer group(s). The similarity of shared backgrounds,
aspirations, and attitudes among students who constitute the dominant majority on campus
probably makes it easier for these students to adapt to campus life, whereas adaptation is
likely to be more difficult for those who come from different backgrounds. Thomas states
that institutional culture can make learners feel like fish in water or fish out of water. In other
words, if students feel that they do not fit in, that their social and cultural practices are
inappropriate, and that their tacit knowledge is undervalued, they may be more inclined to
withdraw early (i.e. they feel like fish out of water). This line of thinking is confirmed in the
previously mentioned study by Zepke et al. (2006), in which students reported that feeling
they did not belong was an important reason for considering withdrawal.
The conclusion from this area of research is that ethnic minority students appear to feel
less at home in their educational programs compared to majority students, and that this
feeling may result in negative student outcomes, such as poor study progress and early
withdrawal.
The Link Between a Sense of Belonging and Interaction
Given these two theoretical frameworks (i.e. the work of Tinto (1993, 1997, 1998) and the
literature on sense of belonging) and their respective empirical support, the question can
then be asked as in what ways the concept of sense of belonging on the one hand and
quality of interactions on the other hand are interrelated. In their study on sense of
belonging, Johnson et al. (2007) argued that positive peer and faculty interaction influences
students’ sense of belonging by making complex environments feel more socially and
academically supportive. The results of their study, however, did not confirm this argu-
ment. On the other hand, Hoffman et al. (2003) were able to identify a positive relationship
between supportive faculty interactions in both academic and social environments, and
students’ subsequent sense of belonging. Furthermore, participation in extracurricular
activities and membership in campus sub-environments were found to contribute to stu-
dents’ sense of belonging in a study by Hurtado and Carter (1997). Based on these findings,
it might be expected that teacher and peer interactions possibly form antecedents of stu-
dents’ sense of belonging. Additionally, some studies have shown that a sense of belonging
is more vital for minority students (Just 1999; Swail et al. 2003; Zea et al. 1997). This
could imply that the interrelationships between teacher and peer interaction, sense of
belonging and study success may be different for minority and majority students.
The Learning Environment
In addition to examining links between interaction and sense of belonging and finding out
whether sense of belonging explains study progress to a greater extent, the present study aims
to follow up on a question left unanswered in our former study (Severiens and Wolff 2008).
This question concerns the role of the learning environment. Given the possible importance
of sense of belonging and peer and teacher interaction with regard to study success, it is
relevant to examine stimulating factors in the learning environment. What type of learning
environment enhances feelings of belonging? And what type of learning environment fosters
quality interactions among students and between students and their teachers?
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The Link Between the Learning Environment, Interaction, Sense of Belonging
and Study Success
Most studies examining the link between the learning environment on the one hand and
sense of belonging or quality interactions on the other hand show that learning environ-
ments that can be characterized as activating and (or) cooperative environments, help
students to integrate, experience a sense of belonging and achieve good study results. For
example, in their study about learner centeredness and student retention, Zepke et al.
(2006) showed how learner-centered education improves retention and completion rates.
Their study confirmed earlier findings by Yorke and Thomas (2003). Learner centeredness
is described in terms of high quality teaching in general and catering to diverse learning
preferences. In other words, for the learning environment to stimulate retention, it should
adapt to the diverse backgrounds of students.
Braxton et al. (2000) have studied the relationship between active learning behavior in
the classroom on the one hand, and social integration (measured by peer group relations
and out-of-class interactions with faculty members), involvement, and the decision to
continue studying on the other hand. Their descriptive study showed that active learning
behavior indeed fosters social integration. Moreover, social integration was positively
related to students’ decisions to remain in their chosen program. Prince (2004) conducted a
study that focused on the relationship between activating learning environments and
interaction. This study reported that active learning (i.e. collaborative and cooperative
learning) promoted the quality of social interaction. The same was found by Johnson et al.
(1998). In a study by Umbach and Wawrzynski (2005) it similarly was concluded that at
institutions where faculty members use active and collaborative learning techniques, levels
of engagement and student learning were higher.
The main conclusion from this short overview is that activating and cooperative
learning environments foster peer and faculty interaction, and in turn, that this interaction
positively affects generic learning outcomes such as levels of engagement and the decision
to continue studying. In a similar vein, activating learning environments seem also to
promote a sense of belonging as well as retention. What we do not know, is whether
activating learning environments stimulate peer and teacher interaction and sense of
belonging in a similar way, or to a similar extent, in groups of students from different
ethnic backgrounds.
Aim of the Present Study
Figure 1 summarizes the research literature regarding the links between the learning
environment, teacher and peer interactions, sense of belonging and study success. The
present study aims to examine these links, as well as possible differences between students
from different ethnic backgrounds. First, the theoretical model (see Fig. 1) will be tested in
the full sample. Next, the model will be tested in groups of ethnic minority and majority
students.
Based on the literature, all relationships in the model are hypothesized to be positive. In
addition, some of the studies suggest that high levels of sense of belonging, as well as peer
and teacher interactions, may be more important for minority students (Eimers and Pike
1997; Just 1999; Swail et al. 2003; Zea et al. 1997). Therefore, it is expected that the
relationships in the model as tested in the group of minority students will be stronger than
the relationships in the group of majority students.
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The research questions are the following:
1. To what extent can the positive links between the learning environment, peer and
teacher interactions, sense of belonging and study success as described in the
theoretical model be confirmed?
2. Does the model hold true for both the group of minority students and the group of
majority students? And if not, are the relationships different in a group minority
students compared to the relationships in a group of majority students?
Method
Participants and Procedure
The participants were 523 first year university students from four different universities in
the Netherlands (145 ethnic minority students and 378 majority students). Each participant
completed an online version of a questionnaire measuring quality of interactions, sense of
belonging and the type of learning environment. The response rate was 33%. Background
information on these students is provided in Table 1. Our former paper (Severiens and
Wolff 2008) made use of data collected in the same empirical study. That paper investi-
gated the links between quality of interactions and three indicators of quality of learning.
The present paper expands on this previous study by including sense of belonging and the
learning environment in an attempt to increase the explanatory power of the model.
First-year students were chosen because the drop-out rate between the first and second
year is relatively high, namely approximately 10%. First-year students thus provide the
most varied picture of students in higher education.
Learning
environment 
Formal 
teacher
interaction 
Sense of 
belonging
Study
success 
Informal 
peer
interaction 
Informal 
teacher
interaction 
Formal 
peer
interaction 
Fig. 1 Theoretical model
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The distinction between majority and minority students was made on the basis of the
definition used by Statistics Netherlands (CBS). According to CBS an individual belongs
to an ethnic minority group if at least one parent was born outside the Netherlands. Most
minority students in our sample belong to a non-Western minority group, as they or their
parents were born in Surinam, Turkey, the Netherlands Antilles or Morocco. Because these
sub-groups were represented by relatively small samples—varying from nine to 27—it was
not possible to compare the individual ethnic groups with each other.
Measures
Based on previous research on activating learning environments (Braxton et al. 2000), a
scale was constructed to measure the extent to which a learning environment is activating.
Items measuring the type of teaching (e.g. ‘how often did you have to work cooperatively
in small groups of students in the last year?’), type of exams (e.g. ‘how often did you take
open-ended exams in the last year?’) and teacher’s behavior (e.g. ‘teachers make us think
about how to study’) were included. Students were asked to rate each of the items on a 5-
point Likert scale ranging from 1 (never) to 5 (very often). This eight-item scale yielded an
average of 3.00, with a standard deviation of .67 (see Table 2 for the scores of ethnic
minority and majority students) and a Cronbach’s alpha of .67.
Table 1 Participant background
information
No. %
Gender
Male 161 30.8
Female 361 69.0
Missing 1 .2
Total 523 100.0
Ethnicity
Majority 378 72.3
Western minority 55 10.5
Non-Western minority 90 17.2
Total 523 100.0
Country of origin
Netherlands 378 72.3
Morocco 9 1.7
Turkey 11 2.1
Surinam 27 5.2
Netherlands Antilles/Aruba 10 1.9
Other (non-)Western countries 88 16.8
Total 523 100.0
Gender * ethnicity
Majority male 117 22.4
Majority female 260 49.7
Minority male 44 8.4
Minority female 101 19.3
Missing 1 0.2
Total 523 100.0
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The operational definition of teacher and peer interactions was based on an earlier
qualitative study conducted in the Netherlands (Severiens et al. 2006), in which 138
students (ethnic minority as well as majority students) were interviewed and asked about
their social and academic experiences in different periods during their study. In order to
create a valid and reliable instrument in the context of Dutch Higher Education, excerpts
from these interviews were used to develop four sets of items measuring formal and
informal interactions with teachers and peers (Severiens et al. 2006). Students were asked
to rate each of the items on a 5-point Likert scale ranging from 1 (not true at all) to 5
(completely true). The formal teacher interaction scale consisted of seven items, with an
average scale score of 2.71, a standard deviation of .73 (see Table 2) and a Cronbach’s
alpha of .72. Informal interaction with teachers is measured with eight items. This scale
yielded an average of 2.25, with a standard deviation of .75 and a Cronbach’s alpha of .80.
The formal peer interaction scale (k = 8) yielded an average of 3.47, with a standard
deviation of .62 and a Cronbach’s alpha of .79. The scale measuring informal interaction
with peers consisted of five items. The average scale score was 3.71, the standard deviation
was .83 and the Cronbach’s alpha was .87. In Table 3 all scale items are presented.
Students’ sense of belonging was measured using a six item scale developed for this
study. Item examples are ‘I feel at home at this university’ and ‘I enjoy the atmosphere at
Table 2 Means and standard deviations of the variables in the model
Scale Respondents M SD t (minority-
majority)
Learning environment (k = 8) Total group (N = 523) 3.00 .67 Ns
Ethnic minority students (N = 145) 3.08 .63
Majority students (N = 378) 2.97 .68
Formal teacher interaction (k = 7) Total group (N = 523) 2.71 .73 Ns
Ethnic minority students (N = 145) 2.70 .78
Majority students (N = 378) 2.71 .71
Informal teacher interaction (k = 8) Total group (N = 523) 2.25 .75 Ns
Ethnic minority students (N = 145) 2.26 .76
Majority students (N = 378) 2.24 .75
Formal peer interaction (k = 8) Total group (N = 523) 3.47 .62 Ns
Ethnic minority students (N = 145) 3.40 .66
Majority students (N = 378) 3.50 .60
Informal peer interaction (k = 5) Total group (N = 523) 3.71 .83 Ns
Ethnic minority students (N = 145) 3.69 .87
Majority students (N = 378) 3.72 .82
Sense of belonging (k = 6) Total group (N = 523) 3.70 .70 Ns
Ethnic minority students (N = 145) 3.62 .74
Majority students (N = 378) 3.73 .68
Study progress (credits) Total group (N = 523) 45.09 17.96 2.85**
Ethnic minority students (N = 145) 41.53 18.01
Majority students (N = 378) 46.45 17.77
Note: Type of learning environment, formal teacher interaction, informal teacher interaction, formal peer
interaction, informal peer interaction and sense of belonging were measured on a five-point scale. Credits
were measured on a scale from 0 to 60
** p \ .01
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this university’. Students were asked to rate each of the items on a 5-point Likert scale
ranging from 1 (not true at all) to 5 (completely true). This scale yielded an average of
3.70, with a standard deviation of .70 and a Cronbach’s alpha of .76.
Study success was indicated by study progress. From previous research it is known that
‘the number of credits earned’ is an appropriate measure for students’ study progress in the
Netherlands (Beekhoven et al. 2002; Van den Berg and Hofman 2005). Therefore, study
progress was measured by the number of credits (varying from 0 to 60) students had earned
after 1 year of study. This information was obtained from the academic records of the
universities.
Method of Analysis
The research questions were answered using linear structural modeling analyses using
Amos (Arbuckle and Wothke 1999). This method makes it possible to test specific
hypotheses about the relationships between the relevant variables. Amos provides a
Table 3 Items of teacher and peer interaction (formal and informal) scales
Scale Items
Formal teacher interaction
(k = 7)
Interaction between teachers and students on university and study-related
matters
Teachers approach me to enquire about my study progress
Teachers are available for their students
Teachers know my qualities
Teachers have time to answer questions
Teachers don’t realize when you have a question (reverse scored)
My contacts with teachers have a positive influence on my academic
performance
I learn a lot from the teachers at this institution
Informal teacher
interaction (k = 8)
Interaction between teachers and students concerning personal matters
Teachers are not interested in my personal situation (reverse scored)
Teachers tell me about themselves
Teachers say hello when we meet on campus
Teachers don’t know much about my personal situation (reverse scored)
Teachers know my name
Teachers never ask me how things are going at home (reverse scored)
I talk about my personal situation with teachers
I have good personal contacts with at least one teacher
Formal peer interaction
(k = 8)
Interaction among students regarding university and study-related matters
Fellow students invite me to work together on school tasks
It is difficult to find a group of students to collaborate with (reverse scored)
In this program, students work on their own
Peer students approach me to discuss study tasks
Peer students do not appreciate my feedback (reverse scored)
Peer students listen to my remarks
I collaborate well with fellow students
My interpersonal relationships with fellow students have a positive influence
on my study performance
Informal peer interaction
(k = 5)
Interaction among students regarding personal matters
I hardly know anyone here (reverse scored)
Fellow students are interested in me
Fellow students often ask me to spend time with them
Peer students are involved with me
I have close interpersonal relationships with fellow students
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number of relevant statistics, including a chi-square statistic (v2) that can be used to test
whether the empirical data sufficiently fit a proposed theoretical model. It has generally
been accepted that v2 should be expressed relative to the corresponding degrees of free-
dom. Among others, Carmines and McIver (1981) suggested that, before rejecting a model
as ill-fitting, v2 should be two or three times greater than the degrees of freedom (Punnett
and Van der Beek 2000). In addition, other statistics have been developed for the evalu-
ation of a particular model. Next to v2, we used the comparative fit index (CFI), with a cut-
off value of[.95 (Hu and Bentler 1999) and the root mean square error of approximation
(RMSEA), with guidelines proposed by MacCallum et al. (1996). RMSEA values of less
than .05 indicate a close fit, values ranging from .05 to .08 indicate a fair fit, values from
.08 to .10 indicate a mediocre fit, and values greater than .10 indicate a poor fit between the
observed data and the specified theoretical model.
Results
Linear structural modeling analyses were used to determine the interrelationships between
the learning environment, the four types of interaction, students’ sense of belonging and
their study progress as described in Fig. 1.
As we are interested in the unique contribution of each of the four types of interaction,
we allowed for the error-covariances between all four measures to covary. The results for
this hypothesized model were chi-square = 10.38, df = 4, p = .03; CFI = 1.00;
RMSEA = .06. On the basis of the chi-square, the hypothesized model is rejected.
However, the other fit measures indicate a fair fit. To improve the model, the non-sig-
nificant relationship between learning environment and credits was eliminated. This
resulted in a close fit based on all fit measures (Fig. 2). The results were chi-
square = 10.80, df = 5, p = .06; CFI = 1.00; RMSEA = .05 (see Table 4 for standard-
ized regression coefficients).
Given the focus on possible differences between ethnic minority and majority students,
it was tested whether the results obtained from the full sample fit the group of ethnic
minority students and the group of majority students separately (see Fig. 2).
First, the model was tested for ethnic minority students.2 The accepted model for the
total group of students (N = 523) fit the group of minority students (N = 145) well and
could be accepted: chi-square = 3.41, df = 5, p = .64. Furthermore, RMSEA is .00 and
the CFI is 1.00. The model explained 2% of variance in study progress. Figure 3 shows the
paths in the model for ethnic minority students. The statistically significant paths were
from:
– learning environment to formal teacher interaction (standardized coefficient of .42);
– learning environment to informal teacher interaction (standardized coefficient of .42);
– learning environment to formal peer interaction (standardized coefficient of .27);
– formal teacher interaction to sense of belonging (standardized coefficient of .28);
– formal peer interaction to sense of belonging (standardized coefficient of .36);
2 Both the model for Western minority students as well as the model for non-Western minority students
appeared to fit the data well. Subsequently, a multiple group analysis revealed that the magnitude and
direction of the hypothesized relationships were invariant across both ethnic groups. Given these results, we
concluded that the model generalizes across Western ethnic minority students and non-Western ethnic
minority students. Therefore, the group of Western minority students and the group of non-Western minority
students were joined together in a group of ethnic minority students (N = 145) in the present study.
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The model showed that the more activating the learning environment is the more
minority students have high quality formal relationships with their teachers. An activating
learning environment also had a positive impact on minority students’ informal contacts
with their teachers. The quality of collaborative work with fellow students was positively
influenced by a more activating learning environment. The extent to which minority stu-
dents feel at home at the institution was only influenced by the formal forms of interaction.
The better the formal contacts with teachers and fellow students, the more minority stu-
dents felt they belonged at the institution. Yet, what was remarkable in the accepted model
for minority students was that their study progress could not be predicted from the learning
environment nor from their sense of belonging. It thus appeared that the extent to which
minority students felt that they belonged at the institution did not have any consequence for
their study progress.
Second, the model was tested for the group of majority students. The accepted model
for the total group (N = 523) of students (which also closely fit in the group of ethnic
minority students separately) did not fit the group of majority students (N = 378) well and
could not be accepted: chi-square = 14.75, df = 5, p = .01; RMSEA = .07; CFI = .99.
Modification indices thereafter suggested that a link should be included between informal
teacher interaction and credits to obtain a model fit. This resulted in a model with a fair fit:
chi-square = 8.68, df = 4, p = .07; RMSEA = .06; CFI = 1.00. To improve the model,
the non-significant relationship between informal teacher interaction and sense of
belonging was eliminated. This amendment indeed resulted in a model with a close fit: chi-
square = 9.25, df = 5, p = .10; RMSEA = .05; CFI = 1.00 (see Fig. 4). The model
explained 11% of variance in study progress. The statistically significant paths were from:
– learning environment to formal teacher interaction (standardized coefficient of .44);
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Fig. 2 Accepted model with statistically significant coefficients for total group of participants (N = 523)
(chi-square = 10.80, df = 5, p = .06, RMSEA is .05 and the CFI is 1.00)
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– learning environment to informal teacher interaction (standardized coefficient of .47);
– learning environment to formal peer interaction (standardized coefficient of .32);
– learning environment to informal peer interaction (standardized coefficient of .22);
– informal peer interaction to sense of belonging (standardized coefficient of .39);
– informal teacher interaction to credits (standardized coefficient of -.12);
– sense of belonging to credits (standardized coefficient of .34).
As for minority students, the model for the majority students showed that the more
activating the learning environment is, the more majority students had high-quality formal
contacts with their teachers as well as informal contacts with their teachers. The quality of
collaborative work with fellow students was positively influenced by a more activating
learning environment. The learning environment also influenced the quality of informal
contacts with fellow students in the case of majority students. The more activating the
learning environment, the better majority students’ contacts with their fellow students
were. The extent to which majority students felt at home at the institution was only
influenced by informal social interaction. The better the quality of informal contacts with
fellow students, the more majority students felt they belonged at the institution. The study
progress of majority students could be predicted based on their sense of belonging. The
more majority students felt that they belonged at the institution, the more credits they
earned. Their study progress was also influenced by the informal relationships with
teachers but in a negative way (see the negative path from informal teacher interaction to
Table 4 Standardized regression coefficients of the models of the total group of students, ethnic minority
students and majority students
All students
(N = 523)
Ethnic minorities
(N = 145)
Majorities
(N = 378)
Learning environment [ Formal teacher interaction .43 .42 .44
Learning environment [ Informal teacher interaction .45 .42 .47
Learning environment [ Formal peer interaction .30 .27 .32
Learning environment [ Informal peer interactiona .19 .12 .22
Formal teacher interaction [ Sense of belongingb .16 .28 .07
Informal teacher interaction [ Sense of belongingc,h -.08 -.13 –
Formal peer interaction [ Sense of belongingd .18 .36 .08
Informal peer interaction n [ Sense of belonginge .29 .11 .39
Learning environment [ Sense of belongingf .08 .13 .06
Sense of belonging [ Study progressg .26 .13 .34
Informal teacher integration [ Study progressi – – -.12
a Tested relationship was not significant for ethnic minority students (p \ .05)
b Tested relationship was not significant for majority students (p \ .05)
c Tested relationship was not significant in the model for all students and ethnic minority students (p \ .05)
d Tested relationship was not significant for majority students (p \ .05)
e Tested relationship was not significant for ethnic minority students (p \ .05)
f Tested relationship was not significant in any of the models (p \ .05)
g Tested relationship was not significant for ethnic minority students (p \ .05)
h This arrow was not drawn in the model for majority students
i This arrow was not drawn in the full sample model and the model for ethnic minority students
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study progress). This means that, on average, majority students who reported informal
interactions with their teachers earned fewer credits than students who did not report such
interactions.
Discussion
In a previous study (Severiens and Wolff 2008), a model was tested that describes a direct
link between four forms of interaction on the one hand and three indicators of quality of
learning on the other hand. To follow up on these findings, we first investigated whether
sense of belonging did explain study progress in the group of minority students in this
study. We expected that formal and informal peer and teacher interactions would be
possible antecedents of students’ sense of belonging, based on findings by Hoffman et al.
(2003) and Hurtado and Carter (1997). Secondly, the role of the learning environment was
investigated as well. From previous research it is known that, in general, learning envi-
ronments that can be characterized as activating and (or) cooperative, help students inte-
grate (Braxton et al. 2000; Johnson et al. 1998; Prince 2004), help them feel they belong
(Umbach and Wawrzynski 2005) and achieve good study results (Yorke and Thomas 2003;
Zepke et al. 2006). From this earlier research, we developed the theoretical model as
presented in Fig. 1. The present study investigated the relationships between these factors,
and possible differences between students from different ethnic backgrounds.
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Fig. 3 Accepted model for ethnic minority students (chi-square = 3.41, df = 5, p = .64, RMSEA is .00
and the CFI is 1.00)
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Aside from one link in the model (the direct relationship between learning environment
and credits), the model fit the data well. This model was accepted for the total group of
students (N = 523), thereby answering our first research question positively, namely that
positive relationships between the learning environment, peer and teacher interactions,
sense of belonging and study success could be identified. To answer our second research
question, that is whether the model hold true for both ethnic minority as well as ethnic
majority students separately, the full sample model was tested in the group of ethnic
minority students and in the group of majority students separately. The results showed that
the model that describes the relationships in the group of ethnic minority students is not the
same as the model that fits the group of majority students. Ethnic minority students
appeared to feel at home in their educational program if they have good formal relation-
ships with teachers and fellow students. The extent to which ethnic minority students felt
they belonged at the institution, however, appeared not to influence their study progress.
Ethnic majority students’ sense of belonging on the other hand was not fostered by any
formal relationships. Instead, the better the informal contacts with fellow students were, the
more majority students felt at home. Moreover, sense of belonging in the group of majority
students furthered their study progress. Their study progress was also influenced by the
informal relationships with teachers, but in a negative way. This result was already
observed in the study of Severiens and Wolff (2008). As Severiens and Wolff theorized, it
is not unlikely that this relationship should be interpreted the other way around: teachers
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Fig. 4 Accepted model for majority students (chi-square = 9.25, df = 5, p = .10, RMSEA is .05 and the
CFI is 1.00)
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approach majority students with lower grades more often than they approach students who
perform well.
What was confirmed by the present study was our expectation that teacher and peer
interactions were antecedents of students’ sense of belonging, and that the interrelation-
ships between interaction, sense of belonging and study success are different for minority
students compared to their majority counterparts. However, the present study showed that
the extent to which a learning environment was activating did not influence students’ sense
of belonging directly. An activating learning environment did foster quality interactions
among students and between students and their teachers. Different forms of interactions
then led to a sense of belonging on the part of ethnic minority and majority students. Sense
of belonging only appeared to influence students’ study progress among the majority
students.
The present study has several limitations. First, sense of belonging was measured with a
six-item scale developed for the present study. The fact that we found no differences
between ethnic minority and majority students’ sense of belonging (see Table 2), contrary
to previous research (Hurtado 1994; Hurtado and Carter 1997; Johnson et al. 2007; Read
et al. 2003; Zepke and Leach 2005), makes us wonder if the scale was appropriate. It is
possible that the concept of sense of belonging is more complex than we assumed. Johnson
et al. argue for example that sense of belonging as a theoretical construct has not been well
studied and is inconsistently defined in the higher education literature. An interesting topic
for future research might be to investigate the concept of sense of belonging further. A
qualitative study can show the meaning of sense of belonging in the context of Dutch
higher education. A second limitation concerns the relatively small number of ethnic
minority participants from the different countries of origin. This made it impossible to
examine the results of these different ethnic groups separately. It must therefore be kept in
mind that the results as observed in the present study may not apply to each group in our
study.
The present findings have several implications for future research on differences in
study progress between ethnic minority and majority students. It is known that ethnic
minority students make less study progress than majority students (Crul and Wolff 2002;
Van den Berg 2002). However, the reason for this is still unknown. In our previous study
(Severiens and Wolff 2008) we learned that peer and teacher interactions appear not to
affect the study progress of ethnic minority students. The results of the present study add to
this finding that ethnic minority students’ study progress appears not to be influenced by
the activating character of the program or by the extent to which they feel they belong in
the educational program. Therefore, it is still unclear what factors do directly affect the
study progress of ethnic minority students. An interesting topic for future research would
be to look more closely at the lives of different students. Are there differences between
ethnic minority and majority students’ life domains and the extent to which these domains
interrelate? It is, for example, imaginable that ethnic minority students have to spend more
time working during their studies compared to majority students and that this results in a
work-study conflict. This in turn might reduce study progress and ultimately lead to
withdrawal from higher education.
The findings presented here have practical implications for higher education in the
Netherlands. For both majority and minority students, activating learning environments
contribute to their levels of peer and teacher interactions. For ethnic minority students,
formal relationships seem to be crucial to their sense of belonging at the institution. It is up
to the institutions to promote these formal relationships between students and teachers and
among students. For majority students, informal relationships with peers are of
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considerable importance to their sense of belonging. Since their feeling of belonging
influences their study progress, it is important to enable majority students to develop such
informal relationships within the institution.
Open Access This article is distributed under the terms of the Creative Commons Attribution Noncom-
mercial License which permits any noncommercial use, distribution, and reproduction in any medium,
provided the original author(s) and source are credited.
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